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1 

*. ^<£><PCD HJS**t*Tr6j€r£oTe 

/SaS^b&D, ffifB&)g«®GD ?t>4>& <tt> its 

xu-h-c*o. mm&&<Dj)xifemfflumt. mzn 

lijHEXU-M:ffl3^T«nfcffi**l,. 10 
HP^-^. iWiEXfXi£AI!IIPffl&©4>&< tfctKo 

tfelf»<^*tt. ittf2Xl'-M;:4s<,>TiWfHXU 

ti^fctattcQKjftggo 30 

[0 0 0 1 ] ZKDfg93te— j&W'te. RF, RF*5«ktX 
DC, S/i«/SJl/X'fb$tlfcRF^cfcoTfl;m7iMftlp$ 

ti&»Kfcffi<!:tt*MBA<j-r*5. RFi^MA!$ltt¥ 

'fxw-mmKmm^n^n^o 40 

[0 0 0 2 ] ^©J:^^#at^X5XvSf£:i8«r-)e 
XD-feT.t. WKR*»oyp-iS[*^[BlF»9f:aASn 

»ica«ttti»*-r*c:t*«. WATT?* a." 

[0 0 0 3 ] S«te¥®-C*oTfc. SfcttfctAfcf* 
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m& itz it, * cora \z x ^ x m*Mfe £ nsti 

tt. ffiTttfc<»*UT¥fTK:»ftLTEH3nS 
ffi«5H fc to/r o ft l: —ST* 9 . 

[0004] *tu»ttX7X-7Kje»co^TaB*-r* 
^. iftte* u-AKE«-r*X7Xvsje«^«fcoT 

f?& totl* X □ -t X X 7- y Xt~ «fc o T»« SSiST -5 & 

^MiSXP-irXtt. ^l;fS#i)iAt. ^^'Jgf© 

^7Xt, wsfcttffiitciBitt^n*. 

[0 0 0 5] flllf-OORF^TX^ckcTX^XvSSt*^ 

fig^n*. jiffl«rtTffj&:ton*iS«o3RffijiQ.a©fc«) 

COXD-feXibT. PVD, PECVD, RjStt-f :*> 
iy?>^ -ft>yi/-f-f >Xfc£*<DXD-fcX#. 
^»lT**o 

[0 0 0 6 ] S 1 f', r-> t 7-A 7 Kj ^ftAPS: 
«ix.fcRFX^XvSf£;igc^LT— 9$(cffl^e>n*^ 

tf >X#- h 3 £ffl*.&EJfcffi» 1 SjttftlCB 
iStl, MIH**ftfc&R&ffi4i3J:aC6ttX7X-7tt 
««ST*oT. l^^{wX5XV*Sr«^IS8S:«3e-r 
*. £; 6 tCDr B KCtt. M<tfeRF 

^^(cjcotx^ xv MmimmR e a & n * . 

[0 0 0 7] 7 , 7Xvfti«IiB4, 6W5*,'>&< 
tfei-^cn *»rojtfx*&2IBBPaBi 0A«i9:fte>nT 
45 0. ^n^*nc0«®«XU~ hi 1©^BT»5. 

tt. f£H 1 4 drfid^ig 1 6 t*»A.fcBficS 1 2 

MP«ti&sii»i 8 taistt&n*. #x*&j^pgBi 
[0008] tf^i 2 &Q^-?z>mR<n&mmt7i<' 

-httt. t*fflilt«&Ii2 0l;±oT^7XvM 

»B4£i^u«'ia-mi!>fesni\ ^(c^i/corf^ 
sn. »ifi2©MH wishes ns«t sew 

fSWK*fi»Sn£3SJ#SB<hJ|jI8B2 2 £ fdcfc o T^atf) 

n«6»$nfcJB«T?S(6««ii*jc«*sna. 4>^fc 
e«sna#xi&2iiRi 8tt, mwzmn\tnm.mizm 

m i ^<DXxmm& 2 4 jcsttsna. 

[0 0 0 9] Hf&Sl 2C0«ffi«S4 tXU— Hit 
»>f ©^X$&itdPSBl 0«. /jN$^:77xcoa>^i7^ 

t UTf^fflTsK'jK^ 1 2 <ort#att. tfxifemmaffl 
io^ilt, g><izmMmm4izm^7X-?i&mQ 
m8^ojmrm<om-tz^mr^, &mznwnntz 



( 

3 

-^A #7>te, (f 2 At^m'&W 1 8 

[0 0 10] ^COit»CD«Bg(D$b^S^^tt. fgllC 
^cOiH-^^Hg-rab^o Bf^l 2<7)|*)^B;£ c kf9* 
if < l/T, ^1/- H 1 1 (C»-3T^-^^X»tS!i:-^ 

^ T =kD X^dWlfj^l 2|*JI;:^fI£tl3o 

[ooii] zaz. Rjs§§-cMa7a-tx^^?>Hfr 
n& ttn i*& & & v>#t. c nia-tn^e no#«*^ * »* 

1 2*t/h£fr{£a>^*>XCQgBagBl 0(7)^-^^L 

4 » o tztf XffiSfM ©"H*fc «jf9 £ t> tz it . X 
PgBl 0CO^Sr^b^ti--S>^iJd«fc0. «rj£©&£tt 
[00 12] £©38Wa>— «WfcS«f±. gHi^±(C7K 
-etlKlcfcO dC0fiJ^«r«6j#TSo RF£j&|g<h^5fflig 

[0013] z<Dmw<Dmi<Dmffiiz&^T\z. -©a 
a»ffij£3ns&flmHj&»e>fc0. assies© 

tfclOll RffiT&#^©;tfXf&jI|lBPg|$£#T3& 
Jg*®©Xu— hTa&O. K##<B#;**&2£lllci««:. 
ttH^RH KfflTS X I/- h TMftT * 

[0 0 14] CoLT. 43±tfm KfiEo/tSttOtSW 



3) #M 2002-75692 

4 

[00 15] ±j$©[§llWi, RFX^XvSf&Sfdio 

ttTi6i^^oTias$nT^-©p B KcX5Xvfe«^[s^ 

T. 2 bi:75Xv|!!iflT-S>?) 2 0©&K^ffi'\© 

©»s t ©w fc-^-x. 6 ns d t *«T#r . *ni: £ o tts 
w.&<Dnmzmwi-?z> z. t^T^ 

So 

[00 16] ^nt:J;0< — 3rctt#x»2l*U;:rat>;fc 

[0 0 17] ±KfiCOgiWtt. -W^?)!(D^3CO^®(C43 
^TRFX^XvSJ*Cg§(3«toT$b{r»?*$n-5^. 

Wfiii «r cfe ItTlS] o TBSS $ tlT^-C0P B T (3 X 5 
40 tStKSo^l/- NTafeO. K#Sc©^fx*&MMP 

[0 0 18] -/JS«»Ct&^tt,^fflRH, ^?L^Sffi-T 
50 TttJ:0»«<»fl!jfi*>e). ^V^7L*«IAfc|i|iJttW* 
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%ZfV— hSTCfcfcoT, ll^fc^trCfeck^o 

[0019] feix.tftaeittTOt«&i., ^-(D=ta 
©*{4M ©J ^ m © & * & t> fz -o x frffift iz z b f z ft m 

3tl§. Z\ft\z£K).. #ifc^l*!©XX'D7XX°5'Xvi& 

m±m i:o^mt b . x/utx^ a 
<D&m&wTz.tfc<, @j^p B i©«££. -r^fc*.^ 

te^^x^mnn&mwftWL'g.izfrfz-DT^tLznrzt 10 
^(c. ««tab5, mmz. y°u-h£ftmmz&-? 

3^1:. ±>£©J;oiCte^SW£«x.£ci:, 

m.mmx&%ftwinmmx&%ft\zfrfrt>h-?. &\ 

[0 0 2 0] ±j£©— J&WteSWW:. RFX'^X^KfS 
g§(C<£oT~©f€BJ©|g4©^ffi{3*3^T£b(:=<S&£ 

y X'v$^p B l^M^£n&#M^®;^b&D , 
®©3 tfc 1-3(3:. JtST&*SSc©;tfXiS&;iW 

P^£WT&&JSS®cDxV-h-T&0, »#gc©#X 

TS^M^b. &fS«B£iioT. *5jm^F^('rS]^ 

«t<oM(Dasratai;T*o, KsspgKtft^tt. ^u- 30 

[0 0 2 1 ] -^Ttt. ttSnW&MWtfX^X^XV^ 

X(C*5^T(a, iI0i|cfc9^< ©#X£. ^5X7®!© 

iC. £(0«fc 0 n«. ioT7V-h 
1*1©. i3.£tf&Jimffi3i®£)IS, ^ffiM^cTchCD^X 
£APIPgE©&Ktt. ftffiWttSS^tRjSWtOBfl:^ 

[0 0 2 2] £ t>\Z^m.2tlt£</-ttHit£<E>t£\,*<Dl$, ' 
<Dffl<D7>ZfVTXtf7"i?X-?Mm(D5£'X\t. tziz7L\S.Zf 50 
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[0 0 2 3] W^L^HSSWC-fc^Tra. 4Z2<D-7°yX 

^■^m<Dwmt, z(Dmmt^n^<D4-D<Dmmhiz 

[0 0 2 4] '©fgBj^, -eco^ffiCD-r^TlC^o^TBl 
[0 0 2 5] I12 Cl&UT. iJ^.V^mm(DRFXyX 

nfcgw£»&T£4&a©#&©T^T;m-&£n, * 

[0 0 2 6 ] RFSfS§§3 0(2. ±113 1 t, j£g 3 2 

<t> ffiijsi3 4t*^tio a§ i ©n®«® 3 1 ±m-x 
u-b4 o<Dmmiz£-oTBf$.zn. zf5>x-?ttm&ffl 

3 6 triRUj-bn&o <r©*5SW~i3^Ttt. IS2©X°7 
X7ftttili«rC J££3 2©&K±B4 2 JCioT 

[0027] 7U-H4 0 (tfeUTte, #ffc^4 6 7^b 
•XyX-?tkm&ffl3 6 KlSKtSnS^ROHJHDfflU 4# 
Kl+e.tl*. ^Xi£AM4 8(J, #X£#M^4 6 (3 

::*^:iiiiisali44*i7T7'7X7tt 
m^p B T3 6iznm^n^o 

[0 0 2 8] 1 SMMOMft b£H&^ 4 6 ^CD^fxa 

^/XiiAM4 8H ^66^J6bn/r^rM(0/^->tr 
»»[$nS#Sc»ftAffiPBI5 5 0 £-&#., $TSL<«' 
rib©#<tt> ^-15:^4 6 (C*fbTttftMt LTi^^f 
n5±8 3 1 (D^®(3?tt-3T^-(C^SS(T^„ y'J-tt 
«jftfc*lr»T. WPSC5 0!iWxaAl5 2 tjgffl 
b> ^tKCiO. ffi« > y'J-(0 5 4. 5 6. 5 8© rx" 
5>3M ©#>!?(C*3^T«, P^PSE5 0©&^? £#X& 

aw 5 2 tronuoflinfittA^i&jefeenfciiswb, 
wns. m— ®#xftAP#>b#$c;tfx$mP'N0x 

^©«fc5^£U/'J-W©5i-«t^©->X^A©**a#:(rt3 
l^Ttt, fctAa+KtraaKAro^BHtBfjBS, 6 2 
2, 6 0 6^?#IT5o 

[0 0 2 9] **<0^xaABBPa8^<0*©«k'5tt«» 

*cdbhp»5 o^ro*&j5i*«a-rssatt, ^/x^Hit-^ 
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•vM.mizmzn&m&nwtizfoCT. -^n^^T-^o 

3 SC&^Ttt, tztx-ternxms 2 tPP§)5 5 0 tcOF B T 
[0 0 3 0] £H!5* 4 6 'xrotfT.aAte, i46 

•2>nsfe«^ig3 1 <Dmm\z.-fe-3Tftmznz>&&<DX io 

X&AMPSB5 0 SriiL-TH^^tlSC XU- 
h4 O^il-SX^XVifft^Ras 6'\CD;#X8?tfliffiCDffi 
*&ft±7Wi)5jc£tt3o dtttt, ^at1#(C»S!(^4 6 

w i« $ x ©I ir a it & mm tz (fa ± l tz a * m. £ ^ k 

Mil L.TCDi§flJ£3t:7tT, ~CQfgBSCOKf£;8g<7)±lI3 1 

[0031] 2 ttauftg 

lll2(C*TJ;o(C. xV-H4 0te. ftffi.'£4 6(D'&m 20 
0 di^T^gHb^n^, u-5LT> 43<£;tf6 2 £43^ 

mzti. ztutx^— y-6 o £ffi-r^. *^«7K-r<j;3 

K)S^«3 0W#Jlg3 4te££ffiUT*gHfc£nT 

[0 0 3 2] 0 2tc43^T> mmzizmwztifzRFife 

31**. ±13 1, ^4 6*101^1^-^4 0 

\z!&mznz>o 

[0 0 3 3] ftffiM4 6<Dfg^3 1 tt. .IttClckO. ^ 
®^®3 8(C#X.6n^m^6*mWiC»5ibT. H 

frt5^4 6»t&|g3 1 £. £F£L^§t|MW;:i3 

T#X**aBa>6g*««3 OfC^j^T^^MWS 2<h 
gB5 0 (c:J;-qT, »«t3Krtfcj£**-5^/xm^*a*tC« 50 
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[0 0 3 4] 3 fefg 

10, 2osrc«-^nei,±(75ts j fgBW6 4*». #m 
n 4 0 i©H^e.tawi:»»snTjiisn5. - 

[0 0 3 5] ^ n^©ftf U 2 OCtPJ/iif 4tt 

5 LT^7X7*iaiifI3 6 'N0)#*lt&2S*Hft<0i%-tt 

[0 0 3 6] ckUIEMf'te. 
ffitt. ^4 6 ft(DSRm:43tt£X7X*V(D§g*CDfg;&£ 
p-r^ii^<, £ 4 6 OEi^it x u t!l« pJffiC 

ft*. ^niC^D, 1873ftCD;tfX3>yi7^>X(D±#: 

[0037] mm.mz&W)-tz>feT$:. znz 
n<mfe2nfzfk<DR&mzfzJ:K)&n.mzftW!-Tz>7 

mz-7u-v3 i fo^jzmb\zw.m.&m-? )V 

[0038] te^f-ea. e*tt«»fc«fcoTiec:*«st 
ws#tt, :nbH7"i/- h 4 o (DmtLt.m.m.3 i © 

113 1 t**fflSC«aWC«SS3n*miSfi«lfr43liT 
«. fcb*&3£*£j«T*:?9X-*a*#«£4 6 trfcfc 
•pT-^Abtl^t. l/T£D3I'l^4 6 a, 46 

b43«t^4 6 c<D*P \Z^<Dftp}2tirzm&mW$iCZ>o 

[0039] m5-<Dtixi±ti-n\ &£zs^<D£ofc&m 

7U TX^cX7Xvc05SiA:<75«ffi]tt. XXU 77.tz.nm 

t LT^fflt *«»w*tts<ow«)e«A*ji2:7SJ* con 

^Tiif^^n-5§iJ^4 6 a. b> c(75#^«, i«$* 

*rr i/T»tam4 6co^#^. xx 

UTX^y7X*V^(D/g:lg|S:HTC<tf«C<, «^X* 

[0040] swr-s ftm&T <Dn%mmnffift<D 
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[0041] • hpsbs oirckdt^t^nfc. ^xa 

APc 

[0042] iftsa. »tt^«>«H*a^-r*fc«) 

CO. iiiH*81£±CDig$^£fc;tb U -f-nfCcfcO. |flJR# 

So 

[0043] 4 XyX^m.m^^<D9\-m.u^xmx 
m2 \z^-?£oiz, &£zs~<Dmmz&^T. zof&m 

m&r$3 6^<Dflxi&mmn&4 4<D^mizmvx\t, 
m mmm z: t tt 4- b ns * co «t a &nsj p as 4 4 co&s 
«. yu— h 4 o^t»^-co^iB:a?pic:iBi^oTesi-r«i 
m±ai±z><, Z(r>£.o\z*<D&otmuw>* 

[0 0 4 4] XU- h4 (XDftmWPiZfafr-DTfcWZ 

\z^>tiTtfxt&mmnm4 4<D&mnmzii<nm8i>&m 

rma&mm6 6&mtz>» 
[0045] ^-co— BTSSSPfl 4 6 ^trr&ttn 3 1 

&oT. «FS b^JB«K45^Ttt. Rf£;ggffl©fflij||3 4 
l:ioTHSfktSri*5T§5o 'CD^g&ft-tt. Xlx 
- h4 0(75^95 Pf3|*]*>oT, ^Odtl^jSAT^-tl 

1fi-?V— h 4 0 £ft:*BlH>i,-e#l*<**a-5. 

[0 0 4 6] PIPgB««K6 6 tt, XU~ h 4 0 
(33pff(C> *0^^6 8 imKWfC^mtCMffiL, 5=" 

;i/7 0<Di»^raPBtCJ;oT, XI/- h4 0 £iHka$#6 8 
7° U 7 X fc 7° 5 XV *fcttte5g* U ft ^„ 

[0047] dfib<DRj£ (yu-hro^MMBcifija^ 

TUB PSG4 4 OT&SSrif 3 d £4o=fctf/£fc«X 
U— b<Dftm&<Dl£t)K)\Zffifa%<Djj7>&.A&?rfco Z. 

t) <dv%<d i^43«tac/s^nffi*{cj:oT, x^x 



iSot, 0 2l~fi£oTffifi3n;t£«*®±^roJ3--& 

y^xvistiM^fc^bt, ^-n^ckD. -XvX^wl 

[0 0 4 8] 5 7V- h4 0jL£££gffi£3fflaji£ 

04^*-rJ:'5f'. XU-h4 0£iI3;tfX,1&j£l!Pg£ 
10 4 4 CD**>*fiJ&*3tfl;te, -X^X^nn^m 3 6 KB 
LT#ftT4. XU- N4 0<O^-cO®(c¥±JUSa5?L7 2 

/&g&?L7 2tt. ^CD±BI21t;:43HT. H»*>3r»fc£T 

oTt-t^ ^<D«fc5ft?L7 2©JggB7 4K43HTte. 

6^©/jN^^cjSS©ffiPgB4 4#M8 

tsttqi^ns,, ^nic^o, /jN^^ciSs»ppa54 44 
SPXT-5fe«)('«. Xu— h4 ocE>:£#:<D/p<£■<£>;r< — 
^$z^^t;wra:^3n3. 
20 to o 4 9] ^ntt,fc9, yu— 1-4 oa*»sr</?< 

& b & ^ £ ^ 5 Jttt tfc i; £ co T 

ist^ww&bii^. 

[0050] ^ntc^o. iJiDc^-oio^*-. f/«c 
30 t>*»«*/iti^:^^ilgco?L7 2coa>-iry V\z'&-d 
T. »«S 4 6 * 6 T'SXvtMS 4 6 ^©itnfitt 

13 5 \Z7fC$~£o\Z, ^(D^ot^MWZlJAX'bn^^ 
>+h— I- 7 8 -=» TBS PBIS 4 4T'MSt, *OIE«S 
l=W«5-r«dt*»Bl«iT»S. E14C07 2/«C<JfCOtt^cr> 

h4 0fC»oTWPa5C0^S4. #^tCa^S0O43^b 
<ttJ;OifiS*i)ii;/illPa5 4 4 aiCST, &\ZXV- 

40 [0 0 5 1 ] 5 bfC-f >-tJ— h 7 8('<toT. -g-CO— ffi 

^s^^xv^mfcBBsnsw PBP4 4 co wee * tj- 

[0 0 5 2] H5K«t<>t-ht. 43^-b <tt**t 

it b n -a m n 2 ntz m p m 4 4 co m. nt&tfi & mm \z m m 
b, fei^«X5Xvffla('43tt?.H-rnco#i£)-w^ 

[0 0 5 3] HftfC, dCO^^tr^o^SJESigcOUiWi: 
50 ® 1 C@«a^7X-7««!6K0i#:|:iSoft 
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t^ii^ns^T^^'t^, wets. 

[0 0 5 4] $b(C, ClCDKW«afl*f=MLT-?-n^ 

[0 0 5 5] *#(oi#w»*o«Hnra3£$n*56Mei 10 
net), KT©<M**na#)&**tt*n*«9iK:*ir»T 

[0 0 5 6 ] I. y5X7R*»T?*?T. SJSSgflS: 

»#XS&i2tlff|P^€:WT5&«*BroXl'- bT&D, 
R#Sco#**&j£0flP{«tt. Si§LT^;jfc«3SMKBT 

[0 0 5 7 ] II. ^7XvKltS«T*oT. Kl&ggfl 

XvKjfo§§„ 
[0 0 5 8] III. X7X7K)SSgT*oT, 

*fflT5#&<D#;^MMP^£*T5&«aiBcD:/U 

-h-c*o. »#*cD^fx*&jsiMaffitt, mwin&mz 

Aoin^SiftT^*. fg^tt, HflPg|5«fiSc(cJ;oT 50 
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XvK(Sg§o 
[0 0 5 9] IV. X^XvSjfcggT&oT, 

«snT.RRjfi:»^«)^j:< tt> i -D<nf}x^mm\zm 

KX 5 XvEigffitt ;£&{;:. R2o©&«SfflH: 
#UT«&x*;i/=flte3!«rit«r£#., KStXU-ht 

[0 0 6 0 ] V. 77X7SMT*oT, Sf£g§«£ 
J E-©(fi©lW<D*SttMIHS»ltTia]$'&oTB 

g^mr. x^xvS[«?sra*M^-r-5^««BA^^: 

cD^X«&MB8PSH«r#-rs^S«B©XU- hT&9. 
y^&»#XS&3tlfB PgGti. K;8Jr*£rai;:BfT*RX U 

sjssg^»^< <tt> i -D<n>-tt7.i&M.mz&m2nz>g> 

»a»^xaAPBP«SrfllAfc^fXffiX*«*^*. RX 
vXTS«»tt*6.C. Rft-i^fttCRXU- hili 
l:»5TinTEiSn5d>&<i:t»l :3<0»^«*** 

[0 0 6 1 ] VI. ^5X7fi*gr»t)T. RiS§§« 

*©*<0im>««ttlHllB&&t*Ti6j*£-3T 
gfig $ ft, -te>W tc X5- X-7tt«ffilH]*tffl3e $ n«>#M 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a shower 
head gas injection technology to a plasma- 
discharging space of an improved RF plasma 
reactor. 

SOLUTION: The RF plasma reactor (30) includes 
a reactor tub, and has one pair of electrodes in it, 
^"arranged opposite to each other with a gap, and 
metal surfaces between which the plasma 
discharging space (36) is specified. At least one 
of the metal surfaces is a plate (40) of the metal 
surface having a large number of penetrated gas 
sending opening sections. The opening sections 
passes along the metal surfaces, and goes to the 
discharging space from dispersing rooms which 
exist along with the plate facing to the discharging space. Thereby, the gas dispersing 
room has a back wall facing apart to the plate and includes a gas injection composition 
which has many gas dispersing opening sections, and this is dispersed along with the 
back wall, and is connected to at least one of gas sending lines to the reactor. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is a plasma reactor and a reactor tub is included. One pair of electrodes 
in it It consists of a surface of metal where spacing is opened, and it faces each other, 
and is arranged, and plasma discharge space is specified between them. Among said 
surfaces of metal at least one It is the plate of the surface of metal which has gas 
feed opening of a large number to penetrate. Gas feed opening of said large number 
From the distributed room which extends along with said plate facing said discharge 
space, it goes to said discharge space through said surface of metal. Said distributed 
room A plasma reactor including the insufflation configuration equipped with 
insufflation opening of a large number which have the wall which faced said plate and 
separated, and are distributed in accordance with said wall, and are connected to at 
least one gas feed line to said reactor. 

[Claim 2] For the gas flow resistance multiplier of a great portion of between at least, 
said impregnation opening which is connected to the gas feed line with common some 
at least of said insufflation opening, and is connected to said gas feed line and said 
gas feed line is an equal plasma reactor according to claim 1 substantially at least 
including much insufflation openings which said insufflation configuration is 
distributed in accordance with said wall, and are turned to said plate. 
[Claim 3] It is the reactor according to claim 1 or 2 which has a diameter smaller than 
said gas supply opening of said gas feed opening which exists in said plate and is 
arranged near the rim section of said plate which some at least separate from the rim 
section of said plate in said plate, and is positioned. 

[Claim 4] Said a part of gas feed opening [ at least ] which penetrates said plate is a 
reactor given in either of claim 1 to claims 3 which demount and collaborate with the 
possible increment insertion in a flow resistance multiplier. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] Generally this invention is turned to the amelioration about the so-called 
shower head insufflation technique to the plasma discharge space of the plasma 
reactor which operates with the plasma to which the electrical and electric 
equipment was supplied by RF, RF and DC, or pulse-ized RF. Therefore, this is turned 
to the parallel monotonous mold reactor with which RF energy contrastive with other 
reactors into which spark discharge energy is introduced through microwave 
association or induction field is combined with discharge space through one pair of 
electrodes of a capacitive plate-like configuration. 

[0002] One substrate is exposed to a processing operation of plasma glow discharge 
at once at least, using such a capacity-coupling plasma reactor generally. Such 
various processes are known, it is used and the property on the front face of a 
substrate is changed. It is able to remove alternatively especially to change the 
property of the front face of a semi-conductor, and to give a thin film there 
according to a process and the property of the gas especially poured in into the glow 
discharge space of a reactor, or to remove an ingredient from there. 
[0003] Even if a substrate is a flat surface, it may be curving like the windshield of a 
vehicle. In such a case, not the same field but since it corresponds, it curves in 
parallel and it is arranged, over the surface range of a substrate, the distance of the 
front face and electrode with which, as for the electrode with which plasma discharge 
space is specified between them, the substrate curved is substantially fixed, and is 
acquired. 

[0004] Although this application indicates a plasma reactor, this fully explains the 
approach of invention of having differed for manufacturing a substrate by the process 
step performed by the plasma reactor indicated to a claim. Such a manufacture 
process especially is turned to a semi-conductor wafer, the disk for a memory 
apparatus, a flat display panel, a windowpane, and a network or a foil. 
[0005] Processes, such as PVD, PECVD, reactive ion etching, and ion plating, are 
common knowledge as a process for the surface preparation of a substrate 
performed within a vacuum tub that plasma discharge is generated by RF component 
of electric field. 

[0006] The design generally used for drawing 1 to RF plasma reactor equipped with 
"shower head" insufflation opening is shown roughly. The conventional RF plasma 
reactor contains the reactor tub 1 equipped with the pumping port 3. Arranged in the 



opposite side, the surfaces of metal 4 and 6 in which spacing was opened are plasma 
discharge electrodes, and specify the plasma discharge space 8 to coincidence. 
Between two electrode surfaces 4 and 6, the plasma discharge supply electric field E 
are given by RF component at least. 

[0007] Much gas feed openings 10 are formed in at least one of the plasma discharge 
electrode front faces 4 and 6, and each electrode is the front face of a plate 11. 
About the plasma discharge space 8 of the tooth back of the plate 1 1, the stockroom 
1 2 equipped with the posterior wall of stomach 1 4 and the side edge wall 1 6 is formed. 
Insufflation opening and the feed line 18 are formed in the center to the range of a 
stockroom 12. A stockroom 12 is sealed except the gas feed opening 10 and opening 
18. 

[0008] Plasma discharge supply electrical energy is given to the bordering metal wall 
and bordering plate which include a stockroom 12 by the central electric feed line 20. 
It is carried in the reactor tub 1 in the mode electrically insulated by the supporter 
electrically insulated so that it might operate with the reference potential in 
touch-down potential usually although the reactor tub 1 does not operate in the 
usually same potential as an electrode surface 4 and it does not operate with RF 
power of full especially, and the whole stockroom 12 might be shown roughly, and the 
penetration section 22. The gas feed line 18 arranged in the center is connected to 
the gas supply line 24 to the reactor tub 1 usually grounded through the connector 26 
usually insulated electrically similarly. 

[0009] The gas feed opening 10 in the electrode surface 4 of a stockroom 12, and a 
plate 1 1 The conductance of small gas since it has a high gas flow resistance factor, 
therefore, the inner capacity of a stockroom 12 which acts as the distribution and 
the equalization room which can give impregnation gas from a center Letting the gas 
feed opening 10 pass, many are the modes of the request controlled good distributed 
as much as possible to homogeneity into the plasma discharge space 8 along an 
electrode surface 4, and feed with gas. The gas given to the whole reactor as shown 
in drawing 1 receives change of big (setting on the feed line 18 from tubing 24) 
potential. It is very important for the conditions in the field 26 where this high 
potential difference happens by that cause, i.e., a connector, to avoid generating of 
the plasma discharge which is not a request in it. 

[0010] The further fault of the configuration of this known is that late reaction time 
the 1st. When inner capacity of a stockroom 12 must be enlarged more and uniform 
gas distribution and a fixed pressure must be supplied along with a plate 1 1, a lot of 
gas is accumulated into this stockroom 12 by the comparatively high pressure. In this 



way, if a presentation and appearance flow rate of gas are changed, it excels during 
processing and it will take into consideration in plasma discharge space, such change 
will take place between the serai stages which will not be controlled [ rather than ] 
with a big time amount constant by the time it reaches the gas presentation and/or 
appearance flow rate by which the request was stabilized, and which were 
established newly. 

[001 1] Furthermore, before beginning a treatment process with a reactor, capacity of 
a stockroom 12 must be emptied by the vacuum pumping, but the more each volume 
is large as for this, the more it takes time amount more. This will take the time 
amount of pretreatment adjustment of the whole reactor including a degassing wall 
for a long time, if it takes into consideration that capacity 12 is especially connected 
to the pumping port of a tub only through the small opening 10 of low conductance. 
This technique still brings about sufficient control of gas appearance flow rate 
distribution along an electrode surface 4 like uniform distribution with a big capacity 
of the gas feed opening 10 of low conductance, and a stockroom 12. By changing the 
consistency of the gas feed opening 10 along the electrode surface 4 adjacent to 
plasma discharge space, gas distribution can be easily adjusted according to specific 
need. 

[0012] The general purpose of this invention is improving the shower head of RF 
reactor mainly shown in drawing 1 , and, thereby, maintains this advantage. Plasma 
discharge understands that vocabulary called RF reactor means the reactor of 
electrical energy electrically given by RF component at least. 

[0013] In the 1st aspect of affairs of this invention, although this purpose is solved by 
RF plasma reactor This reactor contains a reactor tub. One pair of electrodes in it It 
consists of a surface of metal where spacing is opened, and it faces each other, is 
arranged, and plasma discharge space is specified between them. Among surfaces of 
metal at least one It is the plate of the surface of metal which has gas feed opening 
of a large number to penetrate. Gas feed opening of these large number From the 
distributed room which extends along with the plate facing discharge space, it passes 
along a surface of metal and goes to discharge space. By that cause a distributed 
room Including the insufflation configuration which has the posterior wall of stomach 
which faced the plate and was left, and was equipped with much insufflation openings, 
it distributes along with a posterior wall of stomach, and this is connected to at least 
one gas feed line to a reactor. 

[0014] In this way, in contrast with the technique of the common knowledge which 
reached and followed drawing 1 , insufflation to the distributed room offered by this 



invention is performed not through a part but through much insufflation openings. 
The advantage that the requirements for the distributed room about pressure 
equalization of a big capacity itself are notably reduced as compared with instruction 
according to drawing 1 is brought about. That is, the capacity of a distributed room 
can be reduced notably and this raises notably the reaction time when changing the 
gas stream to plasma discharge space, and/or a gas presentation. 
[0015] Although the above-mentioned purpose is solved under the 2nd aspect of 
affairs of this invention by RF plasma reactor This reactor contains a reactor tub. 
One pair of electrodes in it It consists of a surface of metal where spacing is opened, 
and it faces each other, is arranged, and plasma discharge space is specified between 
them. Among surfaces of metal at least one It is the plate of the surface of metal 
which has gas feed opening of a large number which go to discharge space from the 
distributed room which extends along with the plate which faces discharge space 
through this. A distributed room It has the posterior wall of stomach which was 
equipped with the insufflation configuration which faced the plate and was left, and 
was equipped with the electrical energy feed configuration to two surfaces of metal 
which are plasma discharge electrodes further, and the posterior wall of stomach and 
plate which touch discharge space substantially are further insulated from each 
other electrically. Thereby, in the case of the big plasma supply potential difference, 
it can be given between a plate and the posterior wall of stomach of a distributed 
room, and a posterior wall of stomach turns into a part of tank wall directly, 
independently of the potential given to each electrode surface, it is the reference 
potential which is generally touch-down potential, and can drive any potential 
difference to the potential of a wish especially. 

[0016] Thereby, on the other hand, the dangerous high potential difference which met 
the gas feed line is avoided, and treatment becomes easier over a distributed room. 
Furthermore, the configuration of the whole reactor is notably simplified by losing the 
suspension insulated electrically [the whole stockroom in a reactor established in 22 
according to drawing 1 of a known technique ]. 

[0017] Although the above-mentioned purpose is further solved by RF plasma 
reactor in the 3rd aspect of affairs of this invention This reactor contains a reactor 
tub. One pair of electrodes in it It consists of a surface of metal where spacing is 
opened, and it faces each other, is arranged, and plasma discharge space is specified 
between them. Among surfaces of metal at least one It is the plate of the surface of 
metal which has gas feed opening of a large number to penetrate. Gas feed opening of 
these large number From the distributed room which extends along with the plate 



facing discharge space, it passes along a surface of metal and goes to discharge 
space. By that cause a distributed room It has the posterior wall of stomach which 
faced the plate and was left, and at least one grid member separates along with a 
plate further including an insufflation configuration, it is arranged in the distributed 
interior of a room, and at least one grid member is electrically insulated from a 
posterior wall of stomach and a plate. 

[0018] Generally it is understood that vocabulary called a grid is the ingredient 
configuration of the shape of a plate which punching penetrates. Therefore, a grid is 
crossed even to a plate with the rigidity equipped with little punching from more 
nearly reticulated structure, and may be implementation-ized. 

[0019] For example, by dividing distributed space into two or more subspace further 
by such grid member that is an electrical conductivity ingredient, any potential 
difference between a plate and a posterior wall of stomach goes over each of 
subspace, and is further divided into an element. It becomes possible to increase the 
height of subspace, i.e., the height of a distributed room, without running the risk of 
spurious plasma ignition by this, being careful about spurious plasma discharge 
generation of the distributed interior of a room. This is especially truth when an 
actually perfect plasma discharge potential difference is given over a distributed 
room. The spurious capacitance between the posterior walls of stomach which touch 
a plate and a distributed room is actually reduced. Furthermore, if it has a grid 
member as mentioned above, the gas pressure distribution along a distributed room 
and homogeneity will be raised irrespective of whether a grid member is an electrical 
conductivity ingredient or it is a dielectric ingredient. 

[0020] Although the above-mentioned general purpose is further solved in the 4th 
aspect of affairs of this invention by RF plasma reactor This reactor contains a 
reactor tub. One pair of electrodes in it It consists of a surface of metal where 
spacing is opened, and it faces each other, is arranged, and plasma discharge space is 
specified between them. Among surfaces of metal at least one It is the plate of the 
surface of metal which has gas feed opening of a large number to penetrate. Gas feed 
opening of these large number From the distributed room which extends along with 
the plate facing discharge space, it passes along a surface of metal and goes to 
discharge space. A distributed room It has the posterior wall of stomach which faced 
the plate and was left. Further a wall Toward the rim section of a plate, it separates 
after this exceeding this and the extending side edge part is included. A distributed 
room It leads to the space between a side edge part and the rim section of a plate by 
the opening configuration, and this opening configuration is substantially parallel to a 



plate, and extends into the side edge part of a wall at a vertical. 
[0021] On the other hand, plasma discharge space is fed with an additional quantity 
of gas in the rim section border area. In a reaction process, in order to consume more 
reactant gas in the rim section of the plasma discharge by much gas from usually, 
much of these gas is compensated. Therefore, it is in a plate, and since it cannot be 
increased without any restriction from the requirements for technical efforts and a 
technical manufacturing cost by the consistency of insufflation opening for every 
surface field passing through a metal-electrode front face, it is the easiest technique 
for above-mentioned rim section gas feed to make the rim section gas stream to 
plasma discharge space increase. 

[0022] Furthermore, it must be taken into consideration that the impregnation 
channel to plasma discharge space is formed by the amount of [ of the wall which 
separates from the rim section of the plate offered by this invention, and is 
established ] edge. Probably, this potential difference exists, even if it crosses this 
space from the rim section of a plate to the edge of a wall, if the potential difference 
is given between a plate and a wall. As for ignition of the spurious plasma discharge 
between an edge and the rim section of a plate, generally, a surprising thing has less 
risk far than the thing in gas feed opening of a plate, or the thing in a "single 
potential" electrode environment. 

[0023] In a desirable example, according to this invention and those four aspects of 
affairs, even if this reactor is the description of these two reactors, respectively, the 
description of four plasma reactors is the description of these three reactors and it 
is the description of these all four reactors, it is together put with originality and 
creativity, and offers the reactor which has these originality and creativity further. 
[0024] It illustrates as required in order for drawing and this contractor to consider 
above-mentioned explanation for this invention in all those aspects of affairs and to 
understand this invention still better. 

[0025] In drawing 2 , RF plasma reactor of a desirable mode is shown roughly. 4 sets 
of all descriptions that itself solves the purpose set as this invention are put 
together, and, thereby, each of the group of these descriptions is considered to be 
meaningful in itself in this invention as mentioned above. 

[0026] The RF reactor 30 includes a upper wall 31, a bottom wall 32, and a side 
attachment wall 34. The 1st electrode surface 31 is formed of the front face of the 
metal plate 40, and is turned to the plasma discharge space 36. In this example, 
especially the 2nd plasma discharge electrode is formed of the metal top face 42 of a 
bottom wall 32. 



[0027] In a plate 40, much openings 44 turned to the plasma discharge space 36 from 
the distributed room 46 are formed. The insufflation configuration 48 feeds the 
distributed room 46 with gas, and this is emitted to the plasma discharge space 36 
through opening 44 from here. 

[0028] 1 The desirable layout insufflation configuration 48 of the insufflation 
configuration 48 from the reactor outside to the distributed room 46 distributes 
these many to homogeneity along the front face of the upper wall 31 specified as a 
posterior wall of stomach to the distributed room 46 including the impregnation 
opening 50 of a large number distributed by the pattern of the request defined 
beforehand preferably. In tree-like structure, flow resistance is chosen so that 
opening 50 is open for free passage with the central insufflation line 52, and this has 
the value as which the flow resistance between each of opening 50 and the 
insufflation tubing 52 was determined beforehand in each of the "branch" of 54, 56, 
and 58 of a piping tree, and it may be a desirable mode and may have an equal value 
at least in the great portion of opening 50. Much U.S. Pat. No. 5,622,606 of this 
application and this applicant is referred to from single insufflation opening, for 
example about the construction of the system of the distributed line of the shape of 
such a tree to gas exhaust itself. 

[0029] Modification of the presentation of the raw gas with which it is fed through 
this by much such concatenation to insufflation opening or tree mold feed is 
realizable in an instant. The principle which concatenates the feed to much openings 
50 is based on dividing gas into desirable equal sub** beforehand set to the given 
number. The process to divide is repeated several times by the branch level 54~58 of 
drawing 2 , and divides early flow into much sub** with it. Although a tree structure is 
built according to the pattern of a request of opening 50, as for the latter, it is 
desirable to suit according to the form of the product exposed to plasma discharge, 
even if it is a rectangle and it circular. In drawing 3 , a perspective view shows the 
example of such a tree structure of the path cord between the impregnation line 52 
and opening 50, for example. 

[0030] Since insufflation to the distributed room 46 is realized through the 
insufflation opening 50 of a large number distributed along the front face of the wall 
which touches ** 46, or a posterior wall of stomach 31, the remarkable improvement 
in gas stream control to the plasma discharge space 36 which passes along a plate 40 
is attained. Especially this makes possible the degree of freedom in selection of 
height X of the distributed room 46 which improved notably with capacity. As shown 
in drawing 2 , concatenation of a feed line is united with the upper wall 31 of the 



reactor of this invention which plays a role of a posterior wall of stomach of ** 46 in 
this example in a desirable mode. 

[0031] 2 As shown in electric feed drawing 2 , although a plate 40 is electrically 
insulated from the posterior wall of stomach 31 of the distributed room 46 and it is 
carried, this posterior wall of stomach is a direct upper wall of the reactor tub 30 
preferably. This is implementation-ized by an insulating spacer or the insulating 
spacer ring 60. In this way, as it reaches and 62 is shown roughly, the metal plate 40 
and one electrode surface 38 are fed with electrical energy through separate power 
feed, and it may be implementation-ized through the side attachment wall 34 of the 
reactor tub 30 etc., and leaves a big degree of freedom in whether this lets a spacer 
60 pass or how plasma discharge is fed with electrical energy so that it may be shown. 
[0032] RF feed arranged sideways is shown in drawing 2 . To an especially bigger 
facility, central feed is desirable. Thereby, the metal plate 40 is fed with central RF 
feed of one or more feed lines through a upper wall 31 and the distributed room 46. 
[0033] Thereby, the posterior wall of stomach 31 of the distributed room 46 can 
operate independently also in the potential of which request electrically from the 
potential given to an electrode surface 38. In this way, about the posterior wall of 
stomach 31 of the distributed room 46, in a desirable example, it is a reference 
potential, it becomes possible to operate especially with touch-down potential, and, 
thereby, it is implementation-ized that this posterior wall of stomach 31 is a direct 
wall of a plasma reactor tub. Although it is the most advantageous when it is taken 
into consideration that this makes the gas feed structure to the impregnation 
opening 50 by which cascade connection was carried out to this wall unify, the whole 
flow division system is touch-down potential, and is potential equal to the feed tubing 
52 which therefore feeds the reactor tub 30 with gas from the exterior here. There is 
no wall which divides the distributed room 46 in original potential, and it is in the 
potential from which it differed in case plasma discharge of full supplied potential. By 
the insufflation opening 50 distributed especially, it becomes possible to reduce 
notably the gas pressure which spreads in the distributed interior of a room, and 
when generating of spurious plasma ignition of the distributed interior of a room 
reaches the height X, it is avoided. 

[0034] 3 It is shown in grid drawing 2 and one by the desirable example of the reactor 
tub of this invention, two, or the grid member 64 beyond it is substantially carried in 
parallel in it along the distributed room 46 at a plate 40. It insulates from both a 
posterior wall of stomach 31 and the plate 40 electrically, and these grid members 
are carried. These may be electrical conductivity ingredients or may be dielectric 



ingredients. If electrically built in conduction, they operate with floating potential. 
This is implementationHzed by suitable insulating mounting (not shown) to the 
electric conduction character child member 64. 

[0035] These grids have two advantageous effectiveness. On the other hand, as for 
them, the homogeneity of the gas pressure in alignment with the distributed room 
side of a plate 40 raises notably and additionally the homogeneity of the gas feed 
distribution to the plasma discharge space 36 in this way irrespective of those 
electric floating or insulating mountings, and those electrical conductivity. 
[0036] It becomes possible more to increase distance x [ a total of ] of ** 46 at 
accuracy, without existence of the grid which floats electrically running the risk of 
ignition of the plasma in the space in ** 46. Thereby, the lateral whole gas 
conductance increases and, therefore, lateral gaseous diffusion also increases. 
[0037] Furthermore, when the manifold which carries out cascade connection 
actually globally within a plate 31 as implementation-izing in the form of the plate 
which is equipped with a limited number which pierces through this the grid which 
floats electrically of holes, depends, and floats electrically is shown in drawing 2 
passes in succession within ** 46, it contributes to the distribution systematic [ of 
gas ] controlled good. 

[0038] On the other hand, these undertake the potential between the potential of a 
plate 40, and the potential of a posterior wall of stomach 31 under the electric 
requirements which happen with a conductive ingredient. In this way, in the example 
from which especially a plate 40 and a posterior wall of stomach 31 are insulated 
electrically mutually, if the plasma which generates the potential difference is given 
over the distributed room 46, the divided potential difference will arise in the 
accessory cells 46a, 46b, and 46c produced as a result. 

[0039] The case in the given potential difference between the electric conductivity 
walls which are given gas pressure and divide such space the inclination of spurious 
ignition of the plasma Each of accessory cell 46a which operates by the element of 
the potential difference of the potential which increased as the distance between the 
electric conductivity walls which act as a spurious electrode spread, and was 
reduced, i.e., the whole, and b and c Height X can be increased without being able to 
increase height and the whole discharge space 46 running the risk of spurious plasma 
ignition in this way. 

[0040] If it summarizes, even if it is a grid member and/or a plate, or a posterior wall 
of stomach, about spacing of the electric conductive part in a distributed room, it 
must take that two consistent requirements exist into consideration. In order to 



prevent spurious plasma discharge generation, spacing X is the given potential 
difference given between them [ a given pressure and between them / given ], and 
from the standpoint of pressure equalization which met the gas feed opening 50, such 
spacing X must be adjusted to having to be narrow as much as possible so that it may 
become as large as possible. This invention proposes the following descriptions. 
[0041] - Insufflation opening distributed by opening 50. 

- Mounting insulated electrically [ electrical conductivity front faces which carry out 
a direct side, such as a grid a posterior wall of stomach, and a plate, ]. 
[0042] These can increase especially the effectiveness of equalization of the **, 
without bringing about the flexibility on high construction for suiting the range of a 
distributed room, and increasing the inclination of spurious plasma production to 
coincidence by that cause. 

[0043] 4 As shown in rim section insufflation drawing 2 to plasma discharge space, 
offer two scales of this invention in this aspect of affairs. When spreading the 
consistency of such opening 44 given for every surface field about distribution of the 
gas feed opening 44 from the plate 40 to the plasma discharge space 36 toward the 
rim section P from a plate 40, it is increased. Such [ how ] opening is 
implementation-ized and the especially advantageous technique about how those 
consistencies for every surface field are changed equally is explained below with 
reference to drawing 6 from drawing 4 . 

[0044] In addition to it, instead of increasing the consistency for every surface field 
of the gas feed opening 44 as it spreads toward the rim section P of a plate 40, the 
additional opening configuration 66 from the discharge space 46 to the plasma 
discharge space 36 is formed as follows. 

[0045] Although the posterior wall of stomach 31 which touches discharge space 46 
in the one aspect is formed in a part for a edge 68, this is another components clearly 
and can be implementation-ized with the side attachment wall 34 of a reactor tub in 
a desirable mode. Toward the rim section P of a plate 40, exceeding this, the amount 
of this edge separates from them, and it extends. Thereby, the flow channel 70 
encloses the plate 40 whole, and is formed. 

[0046] Substantially, the opening configuration 66 extends substantially in parallel on 
a plate 40 at a vertical at a part for a edge 68, and establishes a free passage 
between the distributed room 46 and the plasma discharge space 36 through a 
channel 70 on it. Also when it reaches and the high potential difference exists 
between parts for a plate 40 and a edge 68 with narrow spacing of a channel 70 by 
this, spurious plasma discharge does not ignite in it. 



[0047] By one and/or another side of these scales (perform sideways insufflation to 
the surroundings of increasing the consistency of opening 44 toward the rim section 
of a plate, and/or the rim section of a plate) The uniform plasma discharge 
effectiveness to the substrate front-face top which larger gas consumption 
distribution was compensated in the rim section in the plasma discharge space 36, 
for example, has been arranged along an electrode surface 42 according to drawing 2 
is brought about. Thereby, even a periphery is used very much, a product front face 
is processed to homogeneity, and the advantage [ say / raising the efficiency of a 
reactor as a matter of fact ] of the plasma discharge space 36 is acquired. 
[0048] 5 As shown in a plate 40 and advantageous implementation-ized drawing 4 of 
opening partial powder to penetrate, most advantageous implementation-ization of 
the gas feed opening 44 which passes along a plate 40 is performed by machining the 
flat pars-basilaris-ossis-occipitalis hole 72 to the field of the plate 40 which faces 
and exists in the plasma discharge space 36. or [ that such flat 
pars-basilaris-ossis-occipitalis holes 72 may be a round shape, a rectangle, etc., and 
continue in the plan ] — or you may be the ditch type which is not limited. In the pars 
basilaris ossis occipitalis 74 of such a hole 72, the opening 44 of the small diameter 
to the plasma discharge space 36 is machined, in order for this to process the 
opening 44 of a small diameter — the thickness of the whole plate 40 — only a part 
is processed very much. 

[0049] Thereby, it must take into consideration that a plate 40 must usually be very 
thick. This is hung only in [ equipping ] that this was restricted very much, and 
responds to the mechanical stability in the point that such a plate must be certainly 
kept flat, in spite of being exposed to the heat cycle which changes frequently. 
Furthermore, the thermal conductivity which met such a plate must make uniform 
temperature distribution reach even the temperature to change quickly. 
[0050] It is possible to reach and to adjust by that cause, correctly [ make it change 
with such insertions 78 to which it becomes depressed, namely, the flow resistance 
from the distributed room 46 to the plasma discharge room 46 is added in such a 
hollow according to the concept of the hole 72 of a slot or a big diameter as shown in 
drawing 5 by opening 44, and ]. According to the concept of hollows of drawing 4 , 
such as 72, as shown in drawing 6 , probably along with a plate 40, it does not become 
a manufacture top problem about the consistency of opening to make it increase 
especially toward the rim section P of a plate 40 even to opening 44a of high density 
which reduced the diameter from ** very much. 

[0051] Furthermore, the risk of the plasma ignition in the tooth back of opening 44 at 



which the whole surface is exposed to processing plasma discharge is reduced by 
insertion 78. 

[0052] It is obvious that it is even possible for the insertion shown in drawing 5 and 
each configuration which is probably a ** unsymmetrical configuration to adjust 
correctly the flow resistance of the selected opening 44 prepared in a hollow 72, for 
example, to compensate the non-homogeneity-effect of which in plasma treatment. 
[0053] It specifies what should be understood that the gas distribution which did not 
necessarily attain equalization, but was more generally controlled good, and was 
defined beforehand is finally attained even if it is attaining equalization of the gas 
distribution to which the 1st purpose's met the whole plasma discharge space in 
explanation of the reactor according to this invention. 

[0054] Furthermore, although an approach for this explanation to manufacture each 
product to this contractor is indicated clearly, as this explained with the technique of 
the hardware of a reactor, the gas stream and/or electric conditions over plasma 
discharge have originality and creativity, and are set up and chosen. 
[0055] It is considered that following instruction itself is meaningful in this invention, 
respectively besides invention specified to an attached claim. 

[0056] I. Are a plasma reactor and one pair of electrodes in it consist of surfaces of 
metal where spacing is opened, and it faces each other, is arranged, and plasma 
discharge space is specified between them including a reactor tub. At least one of 
these surfaces of metal is the plate of the surface of metal which has much gas feed 
openings. Gas feed opening of these large number It goes to this discharge space 
from the distributed room which extends along with this plate that penetrates and 
faces this discharge space. This distributed room the wall equipped with the 
insufflation configuration which faced this plate and separated — having — further 
— this plasma reactor — this — the plasma reactor with which this wall and this 
plate are electrically insulated from each other including the electrical energy feed 
configuration to two surfaces of metal. 

[0057] Are II. plasma reactor, and including a reactor tub, one pair of electrodes in it 
open spacing, face each other, and are arranged. It consists of a surface of metal 
where plasma discharge space is specified between them. Among these surfaces of 
metal at least one It is the plate of the surface of metal which has gas feed opening 
of a large number to penetrate. Gas feed opening of these large number From the 
distributed room which extends along with this plate facing this discharge space, it 
goes to this discharge space through this surface of metal. This distributed room It 
has the wall which faced this plate and separated, and an insufflation configuration is 



included. Further this plasma reactor It is the plasma reactor with which one grid 
member is electrically insulated from this wall and this plate even if this ** cannot be 
found including at least one grid member which separates from this plate to this 
distributed interior of a room, and is arranged along with this in it. 
[0058] Are an III. plasma reactor, and including a reactor tub, one pair of electrodes in 
it open spacing, face each other, and are arranged. It consists of a surface of metal 
where plasma discharge space is specified between them. Among these surfaces of 
metal at least one It is the plate of the surface of metal which has gas feed opening 
of a large number to penetrate. Gas feed opening of these large number From the 
distributed room which extends along with this plate facing this discharge space, it 
goes to this discharge space through this surface of metal. This distributed room It 
has the wall which faced this plate and separated, and an insufflation configuration is 
included. This wall Toward this plate, along with the rim section of this plate, the side 
edge part which extends exceeding this is left after this, and is included. This ** It is 
the plasma reactor with which it leads to the space between this side edge part and 
the rim section of this plate by the opening configuration, and this opening 
configuration extends substantially in parallel on this plate at a vertical at this side 
edge part. 

[0059] Are IV. plasma reactor, and including a reactor tub, one pair of electrodes in it 
open spacing, face each other, and are arranged. It consists of a surface of metal 
where plasma discharge space is specified between them. Among these surfaces of 
metal at least one It is the plate of the surface of metal which has gas feed opening 
of a large number to penetrate. Gas feed opening of these large number From the 
distributed room which extends along with this plate facing this discharge space, it 
goes to this discharge space through this surface of metal. This distributed room The 
insufflation configuration equipped with insufflation opening of a large number which 
have the wall which faced this plate and separated, and are distributed in accordance 
with this wall, and are connected to at least one gas feed line to this reactor is 
included, this plasma reactor — further — this — the plasma reactor with which this 
wall and a plate are electrically insulated from each other including an electrical 
energy feed configuration to two surfaces of metal. 

[0060] V. Are a plasma reactor, and including a reactor tub, one pair of electrodes in 
it open spacing, face each other, and are arranged. It consists of a surface of metal 
which specifies plasma discharge space. Among these surfaces of metal at least one 
It is the plate of the surface of metal which has gas feed opening of a large number to 
penetrate. Gas feed opening of these large number From the distributed room which 



extends along with this plate facing this discharge space, it goes to this discharge 
space through this surface of metal. This distributed room The insufflation 
configuration equipped with insufflation opening of a large number which have the 
wall which faced this plate and separated, and are distributed in accordance with this 
wall, and are connected to at least one gas feed line to this reactor is included. This 
grid member is a plasma reactor by which an electric fit insulation is carried out from 
this wall and this plate including at least one grid member which this plasma reactor 
separates in accordance with this plate and a wall further to this distributed interior 
of a room, and is arranged. 

[0061] Are VI. plasma reactor, and including a reactor tub, one pair of electrodes in it 
open spacing, face each other, and are arranged. It consists of a surface of metal 
where plasma discharge space is specified between them. Among these surfaces of 
metal at least one It is the plate of the surface of metal which has gas feed opening 
of a large number to penetrate. Gas feed opening of these large number From the 
distributed room which extends along with this plate facing this discharge space, it 
goes to this discharge space through this surface of metal. This distributed room The 
insufflation configuration equipped with insufflation opening of a large number which 
have the wall which faced this plate and separated, and are distributed in accordance 
with this wall, and are connected to at least one gas feed line to this reactor is 
included. This wall separates toward the rim section of this plate further after this 
including the side edge part which extends exceeding this. This ** It is the plasma 
reactor which leads to the space between this side edge and the rim section of this 
plate by the opening configuration, is substantially parallel to this plate as for this 
opening configuration, and extends into this side edge part at a vertical. 
[0062] Are a VII. plasma reactor, and including a reactor tub, one pair of electrodes in 
it open spacing, face each other, and are arranged. It consists of a surface of metal 
where plasma discharge space is specified between them. Among these surfaces of 
metal at least one It is the plate of the surface of metal which has much gas feed 
openings. Gas feed opening of these large number It goes to this discharge space 
from the distributed room which extends along with this plate that faces this 
discharge space through this. This distributed room It has the wall equipped with the 
insufflation configuration which met this plate and separated. Further this plasma 
reactor This wall and this plate are electrically insulated from each other including 
the electrical energy feed configuration to two surfaces of metal, this — For this grid 
member, this plasma reactor is a plasma reactor electrically insulated from this wall 
and this plate further including at least one grid member configuration left in 



accordance with this plate and this wall to this distributed interior of a room. 
[0063] Are a VIII. plasma reactor, and including a reactor tub, one pair of electrodes 
in it open spacing, face each other, and are arranged. It consists of a surface of metal 
where plasma discharge space is specified between them. Among these surfaces of 
metal at least one It is the plate of the surface of metal which has much gas feed 
openings. Gas feed opening of these large number It goes to this discharge space 
from the distributed room which extends along with this plate that faces this 
discharge space through this. This distributed room It has the wall which met this 
plate and was equipped with the insufflation configuration. Further this plasma 
reactor This wall and this plate are electrically insulated from each other including 
the electrical energy feed configuration to two surfaces of metal, this — this wall It 
separates toward this plate after this, including the side edge part which extends 
exceeding this. This ** It is the plasma reactor with which it leads to the space 
between this side edge part and the rim section of this plate by the opening 
configuration, and this opening configuration extends substantially in parallel on this 
plate at a vertical at this side edge part. 

[0064] Are IX. plasma reactor, and including a reactor tub, one pair of electrodes in it 
open spacing, they face mutually and are arranged. It consists of a surface of metal 
where plasma discharge space is specified between them. Among these surfaces of 
metal at least one It is the plate of the surface of metal which has gas feed opening 
of a large number to penetrate. Gas feed opening of these large number It goes to 
this discharge space through this surface of metal from the distributed room which 
extends along with this plate facing this discharge space. This distributed room Have 
the wall which faced this plate and separated, and an insufflation configuration is 
included. This plasma reactor contains further at least one grid member left and 
arranged in accordance with this plate and a wall in this distributed interior of a room. 
This grid member is electrically insulated from this wall and this plate. This wall It 
separates toward the rim section of this plate after this including the side edge part 
which extends exceeding this. This ** It is the plasma reactor which leads to the 
space between this side edge part and the rim section of this plate by the opening 
configuration, is substantially parallel to this plate as for this opening configuration, 
and extends into this side edge part at a vertical. 

[0065] X. Are a plasma reactor, and including a reactor tub, one pair of electrodes in 
it open spacing, face each other, and are arranged. It consists of a surface of metal 
which specifies plasma discharge space. Among these surfaces of metal at least one 
It is the plate of the surface of metal which has gas feed opening of a large number to 



penetrate. Gas feed opening of these large number From the distributed room which 
extends along with this plate facing this discharge space, it goes to this discharge 
space through this surface of metal. This distributed room The insufflation 
configuration equipped with insufflation opening of a large number which have the 
wall which faced this plate and separated, and are distributed in accordance with this 
wall, and are connected to at least one gas feed line to this reactor is included. An 
electrical energy feed configuration is included to two surfaces of metal, this plasma 
reactor — further — this — This wall and this plate are a plasma reactor with which 
this grid member is electrically insulated from this wall and this plate by insulating 
from each other electrically including at least one grid member which separates in 
accordance with this plate and this wall further to this distributed interior of a room, 
and is arranged. 

[0066] Are XI. plasma reactor, and including a reactor tub, one pair of electrodes in it 
open spacing, face each other, and are arranged. It consists of a surface of metal 
which specifies plasma discharge space. Among these surfaces of metal at least one 
It is the plate of the surface of metal which has gas feed opening of a large number to 
penetrate. Gas feed opening of these large number From the distributed room which 
extends along with this plate facing this discharge space, it goes to this discharge 
space through this surface of metal. This distributed room The insufflation 
configuration equipped with insufflation opening of a large number which have the 
wall which faced this plate and separated, and are distributed in accordance with this 
wall, and are connected to at least one gas feed line to this reactor is included. This 
wall and this plate are electrically insulated from each other including an electrical 
energy feed configuration to two surfaces of metal, this plasma reactor — further — 
this — this wall It separates toward this plate after this, including the side edge part 
which extends exceeding this. This ** It is the plasma reactor with which it leads to 
the space between this side edge part and the rim section of this plate by the 
opening configuration, and this opening configuration extends substantially in parallel 
on this plate at a vertical at this side edge part. 

[0067] Are a XII. plasma reactor, and including a reactor tub, one pair of electrodes in 
it open spacing, face each other, and are arranged. It consists of a surface of metal 
which specifies plasma discharge space. Among these surfaces of metal at least one 
It is the plate of the surface of metal which has gas feed opening of a large number to 
penetrate. Gas feed opening of these large number From the distributed room which 
extends along with this plate facing this discharge space, it goes to this discharge 
space through this surface of metal. This distributed room The insufflation 



configuration equipped with insufflation opening of a large number which have the 
wall which faced this plate and separated, and are distributed in accordance with this 
wall, and are connected to at least one gas feed line to this reactor is included. This 
plasma reactor includes further at least one grid member configuration left in 
accordance with this plate and this wall to this distributed interior of a room. This 
grid member is electrically insulated from this wall and this plate, and this wall 
separates toward the rim section of this plate further after this including the side 
edge part which extends exceeding this. This ** It is the plasma reactor with which it 
leads to the space between this side edge part and the rim section of this plate by 
the opening configuration, and this opening configuration extends substantially in 
parallel on this plate at a vertical at this side edge part. 

[0068] Are a XIII. plasma reactor, and including a reactor tub, one pair of electrodes 
in it open spacing, face each other, and are arranged. It consists of a surface of metal 
where plasma discharge space is specified between them. Among these surfaces of 
metal at least one It is the plate of the surface of metal which has gas feed opening 
of a large number to penetrate. Gas feed opening of these large number From the 
distributed room which extends along with this plate facing this discharge space, it 
goes to this discharge space through this surface of metal. This distributed room 
Have the wall which faced this plate and separated, and it has an insufflation 
configuration. An electrical energy feed configuration is included to two surfaces of 
metal, this plasma reactor — further — this — This wall and a plate are electrically 
insulated from each other, and at least one grid member left and arranged in 
accordance with this plate and this wall in this distributed interior of a room is 
included further. This grid member is electrically insulated from this wall and this 
plate, and this wall separates toward the rim section of this plate further after this 
including the side edge part which extends exceeding this. This ** It is the plasma 
reactor with which it leads to the space between this side edge part and the rim 
section of this plate by the opening configuration, and this opening configuration 
extends substantially in parallel on this plate at a vertical at this side edge part. 
[0069] Are a XIV. plasma reactor, and including a reactor tub, one pair of electrodes 
in it open spacing, face each other, and are arranged. It consists of a surface of metal 
where plasma discharge space is specified between them. Among these surfaces of 
metal at least one It is the plate of the surface of metal which has gas feed opening 
of a large number to penetrate. Gas feed opening of these large number From the 
distributed room which extends along with this plate facing this discharge space, it 
goes to this discharge space through this surface of metal. This distributed room The 



insufflation configuration equipped with insufflation opening of a large number which 
have the wall which faced this plate and separated, and are distributed in accordance 
with this wall, and are connected to at least one gas feed line to this reactor is 
included. An electrical energy feed configuration is included to two surfaces of metal, 
this plasma reactor — further — this — This wall and a plate are electrically 
insulated from each other. This plasma reactor further This grid member is 
electrically insulated from this wall and this plate including at least one grid member 
left and arranged in accordance with this plate and a wall in this distributed interior of 
a room. This wall It separates toward the rim section of this plate after this including 
the side edge part which extends exceeding this. This ** It is the plasma reactor with 
which it leads to the space between this side edge part and the rim section of this 
plate by the opening configuration, and this opening configuration extends 
substantially in parallel on this plate at a vertical at this side edge part. 
[0070] It distributes in accordance with this wall, and a XV. this insufflation 
configuration contains two or more insufflation openings turned to this plate. This 
insufflation opening at least some For the gas flow resistance multiplier of a great 
portion of between at least, this impregnation opening that is connected to a common 
gas feed line and connected with this gas feed line there is a plasma reactor given in 
either of Instruction I to the equal instruction XIV substantially at least. 
[0071] It is a plasma reactor given in either of Instruction I to the XV(s) which have a 
bigger diameter than this gas feed opening of this gas feed opening that some 
separate from the rim section of this plate on this plate, and is located at least which 
has been arranged near the rim section of this plate in a XVI. this plate. 
[0072] This a part of gas feed line [ at least ] that penetrates a XVII. this plate is a 
plasma reactor given in either of Instruction I to the XVI(s) which collaborate with the 
dismountable increment insertion in a flow resistance multiplier. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram equipped with "shower head" insufflation 
opening showing the design for RF plasma reactor used widely. 

[Drawing 2] It is the schematic diagram of RF plasma reactor of this invention for 
performing the manufacture approach of this invention which combines the aspect of 
affairs with all meaning of this invention in a desirable mode. 

[Drawing 3] It is the schematic diagram of the desirable gas distribution configuration 
for pouring gas into the distributed room of the reactor tub of this invention. 



[Drawing 4] In the reactor of this invention, in order to manufacture gas feed opening, 
it is drawing showing one of three desirable alternative for controlling those flow 
resistance. 

[Drawing 5] In the reactor of this invention, in order to manufacture gas feed opening, 
it is drawing showing one of three desirable alternative for controlling those flow 
resistance. 

[Drawing 6] In the reactor of this invention, in order to manufacture gas feed opening, 
it is drawing showing one of three desirable alternative for controlling those flow 
resistance. 

[Description of Notations] 

36 Plasma discharge space, 40 A metal plate, 46 A distributed room, 48 An 

insufflation configuration, 52 Central insufflation line. 
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[Drawing 5] 




[Drawing 6] 




[Translation done.] 



